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The above circuit shows the following stages in this receiver. They 


@ the oscillator/mixer, IF and circultry for the tuning meter. 


180° ambiguity which exists with the ferrite rod 


aerial has two maximum signal 
strength positions, with the rod at right angles to 
the direction of the transmitter; and two minimum 


positions, with the rod in line with the transmitter. 
These positions are shown by a panel meter. In many 
circumstances, as with European or other stations, 
the approximate direction will be known, In other cir- 
cumstances the correct direction may not be. known. 


The sense aerial is then used to provide another 
signal. With one position of the ferrite rod, signals 
from both aerials will combine, giving a greater 
meter deflection than the other position, where ferrite 
aerial and sense aerials are out of phase. By this 
means it is possible to find which bearing is correct 
of the two minimum readings obtained without the 
sense aerial. 


RF and Tuning 


Fig. 1 is the circuit of the aerial, RF and oscillator 
tuning arrangements. L1 and L2 are MW:and LW 
-sections on the ferrite rod, which is assembled on a 
jack plug. This fits into a socket, through a hole in 


‘aeri 
“ie oe 


the top of the case. S1 allows the sense aerial to be 
Connected. S2/3/4/5 are the four poles of a 3-way 
switch. Positions 1 and 2 of section S2, short L2, for 
MW reception. Position 3 introduces C3 and TCl 
to load the oscillator coil L3 for LW reception. Sec- 
tions.$3-and S5 introduce series capacitors TC5 and 
TC2 in position 1, to spread the tuning at the high 
frequency end of the MW band. S4 connects trimmer 
TC4 for this band, and trimmer TC3 for the lower 


- frequency bands. 


“©To ayoid the need for further aerial trimmers and 
to allow correct trimming with S1 open or closed, a 
trimmer VC3 is used for aerial circuits. Tr1 
= need for a coupling winding on the ferrite 
“would require four connections in all. 
plug and socket may thus be used. 
Point 1 ig the inner (tip), point 2 the centre and point 
3 the outer sleeve. Trl, together with its associated 
circuitry is fitted to a tag strip near the jack 
socket as in Fig. 1. 


IF Circuit 


Fig. 2 gives details of the IF circuitry, which com- 
prises the oscillator/mixer Tr2, two IF amplifiers Tr3 
and Tr4, and detector D1. External connections to Tr2 
go from R4 to CS with a lead from pin 3 of the 
oscillator coil, to C3, TCl and C4, Fig. 1. R8 is under 
the board, from pin 4 to pin 2. 


As strong signals can give more than full-scale on 
the tuning meter, the lst IF amplifier Tr3 is arranged 
to have the manual gain control VRI1. This can be 
adjusted to bring the meter back to a central position, 
when required, as well as controlling IF gain. Bias 
from D1 is thus applied for automatic gain control 
purposes to Tr4, via Rl4 and R16. The meter is 
positioned to one side of the tuning scale, while the 
meter amplifier Tr5, is assembled on a tag strip 
secured to the dial plate. Trimmer pot VR3 is set 
so that the meter reading is just beginning to rise, 
with no signal. Increasing signal strength then causes. 
negative base bias to Tr5 to raise collector current, 
so that the meter reading rises. Maximum meter 
reading corresponds to maximum signal strength, 
when rotating the aerial or VC3. With VRI set so 
that this is about half-scale on the meter, the direc- 
tional null should give almost zero reading on the 
meter, and is used for bearings, as it is sharper than 
the maximum. 

Audio from the volume control VR2 passes to the 
AF amplifier. 


Audio Amplifier 


The AF amplifier comprises pre-amplifier, driver 
and output stages, Fig. 3, and uses few components 
and easily obtained transistors. The most suitable 


speaker impedance is about 15, although the actual 
value is not too important. However, a speaker of less 
than about 102 ought not to be used, unless pressed 
into service by including a series resistor to make up 
the total, while speakers of over about 252 will result 
in some saving on battery current, but reduction in 
output. 


Chassis and Panel 


Holes are drilled in the front of the chassis as in 
Fig. 4. For the cabinet listed, allow the panel to 
project below the chassis about !2in and mark the 
hole positions on it. The 7X 2!zin scale plate is bolted 
a little back from the panel, which is not fitted until 
later. Fit the ganged capacitor with 4BA bolts, noting 
it is essential to use short bolts, or add washers, so 
that they do not project beyond the thickness of the 
metal plate. Two small pulleys are pivoted on 4BA 
bolts, held with lock nuts to the plate. The cord 
passes twice round the drum, and then round the 
small wheels, and is held taut by a spring. Drill a 
hole in the panel for the slow-motion spindle of the 
capacitor. The pointer is a straight wire soldered to 
a small piece of tinplate, which is clipped on the cord. 
Arrange this so that it is fully to the right with VC1/2 
closed and the spring to the left. 

The case requires two 44in diameter holes. One is 
placed centrally, for the ferrite aerial, and the other 
near the back right hand corner, for the telescopic 


Tuning scale 


Fig. 4: Details of the scale card, and the spacings required for the 
variable contro! positions. 


1058 


aerial. Using a universal chassis flanged runner, 
8X lin, cut sections from each flange 3in from the 
ends, so that it can be bent to form the mount shown 
in Fig. 5. This is bolted to the chassis so that the 
jack socket comes under the central hole in the case. 


Fig. §: The mounting for the rotating aerial, and the tag strip that 
holds the RF stage, is constructed from a Universal chassis flanged 
runner and bent to fit. 


Should a little adjustment of height be required 
so that the jack socket will clear the top of the case, 
the legs of this metal part can be spread outwards 
to lower it. Check that there is sufficient space for 
the IF board between the mount and scale plate. 

The sense aerial must be insulated from the chassis. 
This was arranged by punching a lin diameter hole, 
over which a piece of paxolin is fixed with 6BA 
screws. The bolt on which the aerial screws fits ver- 
tically in the paxolin, and a lead runs from it to S1. 
If necessary, the paxolin can be spaced from the 
chassis, either above or below, so that the aerial 
closes flush with the case top. This aerial is run on to 
its screw after placing the receiver in its case. 

The internal speaker is mounted on the left side 
of the cabinet. A grid of nine 5,in holes was punched 
over the position to be occupied by the cone. An 
alternative is to cut a larger hole and cover this 
with fabric or expanded metal. A 4X1),in opening is 
cut in the panel, and is covered by a slightly larger 
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*& components list 


Resistors 
kQ 


All resistors 5% 4W 

VR1_ 100kQ linear potentiometer 

VR2 10kQ fog. potentiometer with switch S6 

VR3 1009 pre-set potentiometer 

Capacitors 

Ci 50nF C10 125uF 
100nF Cii 100nF 
160pF 2% silver mica Ci2 10nF 
220pF 2% silver mica C13 100nF 
20nF Ci4 470nF 
2nF Ci5 100uF 10V 
100nF C16 10nF 
100nF Ci7 470uF 6V 
4uF 4V C18 1000uF 10V 

VC1/2. Jackson 00 208/176pF slow motion gang 

VC3 Jackson C804 50pF 

TC1-TC5 60pF trimmers 


Semiconductors 
Tri MPF102 
Tr2 BF194 
Tr3 BFiI94 
Tr4 BF195 
TS BC179 


Miscellaneous 

L1/L2, Denco MW/LW 5FR. IFT1, Derico IF T18/465. 
IFT2, Denco IF T18/465. IFT3, Denco IFT14.L3, Osc. 
coil Denco TOC1. $1, miniature slide switch. S2-S5 
4-pole 3-way rotary switch. Moving coil meter 
imA fsd 42 x 42mm. Jackson 54mm diameter drum. 
Paxolin tube 150 x 29mm diameter. 6mm stereo jack 
socket. 5 control knobs. 550mm telescopic rod 
aerial. 6mm stereo jack plug. 15Q2 speaker. 156mm 
dia, 360 degree protractor. Plastic bowl 156 x 30mm. 
OSC/IF PCB, 105 x 55mm. AF PCB, 129 x 55mm. 
Both boards available from the PW Readers PCB 
Service, page 1070. 


BC108 
BC149 
AC141 
AC142 
OA81 


Case 
Type W case 10 x 7 x 54in. Type K chassis 9 x 63 x 
1tin. Type A screen 7 x 2} x fin. All HL Smith & Co. 
8 x tin, flanged Universal chassis runner—Home 
Radio Ltd. 


piece of ';sin Perspex, held with two screws. A card 
scale, upon which three lines have been drawn, is 
fixed with adhesive, so that the three bands can be 
calibrated later. 

A bracket is bent from scrap metal to hold the PP7 
battery and is screwed down behind the aerial mount. 
Do not overlook that holes are required under IFT1 
and IFT2, so that the lower cores can be reached. 
These are simply positioned by marking them 
through the circuit board before fitting the IFT’s. 
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Underside view of chassis, showing the volume control, IF gain and 
aerial trim controls, The PCB in the lower righthand corner is the 
Audio board, 


RF Stage 


The RF circuit is wired as in Fig. 5, which also 
shows connections to the jack socket. Leads are fitted 
to run to S1, VC3, C5, battery positive line and S2. 
The jack plug and socket, S1 and aerial, as well as 
VC3, contribute to the stray capacitance across L1 
and L2 so when wiring, these unavoidable capaci- 
tances should be kept as low as possible, otherwise 
there may be difficulty in reaching the HF end of 
the range. 

With individual samples of Trl it is possible that 
changes to the resistors R2 and R5 could improve 
gain. Otherwise the values given should be suitable. 
R4 may be the lowest value which does not allow 
instability to develop. 


Genera! plan view photograph of the receiver, showing layout of the 
Osc/IF board, tuning capacitor and trimmers, and the rotating 3erial 
mounting. 
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Fig. 6: Foil side and component side views of the Osc/iF board. Both are shown full size. If the board is to be tested outside the receiver, VR2 
must be connected 


Osc/IF Board 


Fig. 6 shows the PCB carrying the Osc/IF sections 
of the receiver. The input goes to C5 and the output 
taken from D1. The oscillator coil and IFTs should 
fit without any need to use force. If not, the holes for 
these may be slightly enlarged, taking care not to 
break the foil. Components are inserted as in Fig. 6, 
excess length of wire being snipped off after solder- 
ing. Provide flying leads for input, output, battery 
positive (S6), meter amplifier and IF gain control. 
(If this board is tested before fitting, VR2 must be 
connected.) Mounting is by means of four !zin 6BA 
bolts, with extra nuts to give spacing from the chassis 
and locked firmly to provide the necessary chassis 
return, 


Since the gain of individual transistors varies, it 
might be possible to modify the value of R8, using 
the lowest value which does not result in uncon- 
trollable oscillation at any frequency. Normally, how- 
ever, the value given can be fitted. 


Audio Amplifier 


The AF board is shown in Fig. 7. Colour coded 
leads can be soldered on for R19, speaker and battery 
positive. The PCB is mounted under the chassis with 
three bolts, with the speaker leads made long enough 
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to allow the receiver to come well out of the case. If 
a jack socket is used here, it must be completely 
insulated from the chassis or be of the insulated type. 


Meter Amplifier 


Components for the meter amplifier are wired to 
the tag strip as in Fig. 8. The meter is a 1mA 
instrument calibrated in S-points, though the meter 
is primarily required to show minimum signal posi- 
tions for the rotating ferrite rod aerial. If after 
maximum adjustments to VR3 the meter cannot be 
set so that it is just beginning to rise, with no signal 
tuned in, then either R20 or R21 may be changed in 
value, to correct this. Alternatively, R3 can be 
changed to 2500, provided R20, VR3 and R21 in series 
total about 1-5 to 2k. It does not matter how the 
potential divider is made up, except that adjustment 
of VR3 becomes more critical if it forms most of the 
total resistance. 


Bandswitch 


Connections to the switch are shown in Fig. 9, and 
can be followed in conjunction with Fig. 1. The rotor 
tag of VC3 must be wired to the chassis. TC5 is 
soldered directly across the switch, while the four 
trimmers TC] to TC4 are mounted on a strip fixed 
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Fig. 7: Audio amplifier board showing the foil side to the left and the component side to the right. Again, both are shown full size. Chassis mounting 
is by three bolts. 


clear of the chassis, by spacers, and behind VC1/2. 
It is convenient to use these trimmers, from left to 
right, for the circuit positions in Fig. 1. That is, TC1 
LW oscillator trimmer; TC2 Range 1 bandspread 
coverage; TC3 Range 2 (and LW) oscillator trimmer; 
and TC4 Range 1 trimmer. This allows a short lead 
to run from pin 3 of the oscillator coil to TCl and 
C4, which is connected from TCl to TC2. For short 
leads, use the lower tags of VCl and VC2, as in 
Fig. 10. 


D1 and VR2 


Fig. 8: Components that make up the meter amplifier are mounted on 
a tag strip adjacent to the meter itse/f. VR3 can be any pre-set pot 
of 100Q, 
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Rotating Aerial 


A 3-way jack plug is used as a pivot and is 
assembled as in Fig. 11. A 4'4in disc is cut from ply- 
wood (this diameter was chosen to suit the diameter 
of the 0-360° protractor and is a tight push fit on 
the insulated part of the jack, to which it is 
cemented. If necessary, a block with a central hole 
can be glued here to strengthen the assembly. Insu- 
lated thin flexible leads are soldered to the plug 
contacts; these may be green for 1, red for 2, and 
black for 3. Thread these wires up through the jack 
moulding and bring them out on top of the disc. 

The ferrite rod aerial as received has a few turns 
for base coupling to Ll and these are removed. Ll 
and L2 must be in the same phase when connected 
in series, or LW alignment is impossible. The rod is 
secured to a small piece of paxolin by thread and 


L1,L2 pin2 


MC 
(chassis) 


Fig. 9: The band switch comprises four poles and three positions, and 
the above drawing shows the connections to this switch, and the 
trimmer TCS. 
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The Black Watch kit 


* Practical—easily built by 
anyone in an evening’s 
straightforward assembly. 


* Complete—right down to 
strap and batteries. 


* Guaranteed. Acorrectly- \\ 
assembled watch is 
guaranteed for a year. It % 
works as soon as you put the 
batteries in. On a built watch 
we guarantee an accuracy 
within a second a day-but 
building it yourself you may be 
able to adjust the trimmer to 
achieve an accuracy within a 
second a week. 


Touch and tell 


Press here for hours and minutes... here for minutes and seconds. Batteries easily replaced at home. 


= , 
a 


The Black Watch by Sinclair is unique. 


Controlled by a quartz crystal, and 

powered by two hearing aid 
batteries, it uses bright red LEDs to 

} show hours and minutes, and 

minutes and seconds. And it’s 

styled in the cool prestige Sinclair 

fashion: no knobs, no buttons, 

no flash. 

The Black Watch kit is unique, too. 

It's rational — Sinclair have 
reduced the separate 

= components to just four—and 

it’s simple: anybody who can 

7 use asoldering iron can assemble 

a Black Watch without difficulty. 

” From opening the kit to wearing the 
watch is a couple of hours’ work. 


215. le iS 
i ™ 


The specialist features of the Black Watch 


Smooth, chunky, matt-black case, Large, bright, red display-easily read Runs on two hearing-aid batteries 
with black strap. (Black stainless- at night. Touch-and-see case- (supplied). Easily re-set using special 
steel bracelet available as extra- no unprofessional buttons. button-no expensive jeweller's 

see order form.) service. 
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The Black Watch-using the unique 8 
Sinclair-designed state-of-the-art IC. Complete kit 


The chip... ...and how it works i 
The heart of the Black Watchisa Acrystal-controlled reference is used 
unique IC designed by Sinclair and to drive a chain of 15 binary dividers a | 


custom-built for them using which reduce the frequency from - 7 

state-of-the-art technology- 32,768 Hz to 1Hz. This accurate The chen bree board 

integrated injection logic. signal is then counted into units of : rica Sinclair-designed IC 

Sere isi seconds, minutes, and hours, and on ; é 

Lescleal oder label tla request the stored information is . encapsulated quartz crystal 
: ae processed by the decoders and . trimmer 

2000 transistors. The circuit includes display drivers to feed the four . capacitor 

a) reference oscillator 7-segment LED displays. When the . LED display 

b) divider chain display is notin operation, special 2-part case with window in 

c) decoder circuits power-saving circuits on the chip osition 

d) display inhibit circuits reduce current consumption to only P - 

e) display driving circuits. a few microamps. batteries 


. battery-clip 
. black strap (black stainless- 
steel bracelet optional extra- 
see order form) 
. fullinstructions for building 
and use. 


The chip is totally designed and 
manufactured in the UK, andis 

the first design to incorporate LED display 
all circuitry for a digital 
watch onasingle chip. 


All the tools you need are a fine 
soldering iron and a pair of cutters 
If you've any queries or problems in 
building, ring or write to Sinclair 
service department for help 


Quartz crystal 


2000-transistor silicon integrated circuit 


+f a SS ey See Ges ee ee ey ) Rs See He ee) 
Take advantage of this To: Sinclair Radionics Ltd, FREEPOST, St Ives, Huntingdon, Cambs., PE17 4BR. 
no-risks, money-back Please send me Total £ 
offer today! Paste? (qty) Sinclair Black Watch *lenclose cheque for £..........0.0 


kit(s) at £14.95 (inc. black madeouttoSinclairRadionicsLid 
strap, VAT, P&P), sasasssssesnneee and crossed. 


sssgere (qty) Sinclair Black Watch(es) * Please debit my *Barclaycard/Access/ 


built at £24.95 (inc. black American Express account number 
Strap, VAT, P&P). esssassnnneneves 


The Sinclair Black Watch is fully 
guaranteed. Return your kit in original 
condition within 10 days and we'll 
refund your money without question. 
All parts are tested and checked 
before despatch -and correctly- 
assembled watches are guaranteed 
for one year. Simply fill in the FREEPOST 
order form and post it-today! 

Price in kit form: £14.95 (Inc. black 
strap, VAT, p & p). 

Price in built form: £24.95 (inc. black 
strap, VAT, p&p). 


Simca 


Sinclair Radionics Ltd, 

London Road, St Ives, 
Huntingdon, Cambs., PE17 4HJ. Siesnatiiee pw/4 
Tel: St Ives (0480) 64646. ‘ “gna 


Reg. no: 699483 England. VAT Reg. no: 213817088. { FREEPOST-no stamp required. * Delete as required 
Se ee eee SE ee ee ee es 
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va (Qty) black stainless-stee] ——_sieessseessensensnsnnnnsanuusnvanunasronnsnnnnstecntonnsnnnnsunessosonngnncnterenes 
bracelet(s) at £2.00 


(INC.VAT, P&P). aeateeeaneerne P | 


Name (please print) 


Address 


IF/Osc 


Jack socket 
terminals 


Front panel 


Fig. 10: The trimmers TC1 to TC4 are mounted in the above con- 
figuration to enable the leads to be kept as short as possible. 


adhesive. This is held with two small screws, with 
strips to space it slightly from the disc, to clear the 
plug leads. These are soldered to the appropriate 
leads from L1 and L2, using pins as anchorage points 
if required. When the aerial has been tested, it is 
protected by a 6Xlin paxolin tube, cut away just 
sufficiently on the underside to allow it to be fitted 
over the rod. A lead from point 3 is brought out from 
the tube. 

The metal shield is bent from aluminium, about 
31, X 2in, to clamp the paxolin to the wooden disc and 
it is earthed by a tag under one fixing screw, soldered 
to lead 3. Its purpose is to improve the minimum null 
by reducing non-directional pick-up by the connecting 
wires. Approximate alignment can be made before 
fitting the paxolin tube. Final small adjustments to 
the positions of L1 and L2 may be made with an insu- 
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lated tool, through the open ends of the tube. The 
ends of the tube may be closed with discs of insulating 
material. Due to stray pick-up by other wiring, the 
sharpest directional nulls are obtained only with the 
receiver in its metal cabinet. 


6"x Tdia. tube. _—315 x 2" shield 


Fig 1: Details of the ferrite rod 
aerial inside the paxolin tube 
Ll and L2 must be in phase 
when connected in series 


Band coverage is most easily checked if a signal 
generator is available, but satisfactory alignment is 
possible without this. The IFTs are pre-aligned by 
the maker so only small adjustments to these cores 
should be necessary and should not in any case be 
made until signals are received. A correctly shaped 
tool, such as that available from the IFT maker, must 
be used, otherwise the cores may crack. 

To check the IFTs, tune in any steady, stable signal 
correctly, with VR1 near maximum gain, but reducing 
signal strength if needed by rotating the. aerial, so 
that the meter does not go beyond full scale. All the 
IFT cores can then be adjusted slightly to give the 
best meter reading. When the IFTs are correctly 
aligned in this way, they must not be altered or re- 
adjusted when aligning the aerial and oscillator 


The ferrite aerial is mounted 
inside @ paxolin tube and. 
~ connected ‘via a stereo jack 
plug. This permits the aerial 
to be eae find the ‘Nel?’ 
int. 
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able (selectivity control at “wide”) to include both 
sidebands of the transmitted signal. When trying to 
pick-out a weak DX signal in a crowded MW band, 
high selectivity is desirable to try to reduce adjacent 
channel interference. High selectivity leads to side- 
band cutting and loss of HF response at audio fre- 
quencies. Speech becomes muffled and difficult to 
follow. Intelligibility can be improved if the receiver 
it detuned slightly. Its IF passband now covers all 
one sideband instead of part of both, speech clip- 
ping is reduced while selectivity is maintained and 
cleaner and easier to understand speech will be the 
result. If the interference is coming from only one 
side of the DX then detune away from it. The 
strength of the unwanted transmission will be re- 
duced while the level of the DX will be unchanged. 


The second session of the International Tele- 
communications Union Conference on the future of 
medium and longwave broadcasting in Regions 1 
and 3, which includes Europe, was held in Geneva 
last autumn. As expected, the 9kHz channel spacing 
in Europe is to continue though many channels on 
the medium waves will have their frequency in- 
creased by 1kHz so that they are multiples of 9kHz. 
Heterodyne interference will be reduced if each 
channel is harmonically related to the channel spac- 
ing. The UK is allowed two additional transmitters 
on the longwaves, both of which will be located in 
Scotland. One will be on 200kHz (1500m), the exist- 
ing longwave channel and the other will be on 
227kHz (1321m). They will come into use after the 
start of the new plan in November 1978. 


The retention of the 9kHz spacing will continue 
to favour the DXer who js interested in reception 
of Region 2 (North and South America) where the 
spacing is 10kHz but the 1kHz change in Europe 
will bring its problems. Reception of KOMO in 
Seattle and WCFL in Chicago both on 1000kHz will 
become more difficult as the nearest European will 
now be on 999kHz. Whether there will be any com- 
pensating gains, remains to be seen. 


Latin American medium wave stations, especially 
those situated along the east coast of South America, 
come in well in the UK. The long sea path across 
the North and South Atlantic favours propagation 
from Argentina and Brazil enabling some of the 
higher powered broadcasters in Buenos Aires and 
Rio de Janeiro to be heard at surprising strength at 
times. D. R. Mayhew (Littlehampton) has been 
chasing DX from this area between the hours of 
midnight and 0300 using a Philips receiver and a 
20in loop with RF amplifier. He says “the Brazilians 
are very exciting and well worth waiting for” and 
he mentions hearing two broadcasts from Buenos 
Aires; Radio Belgrano on 950kHz and Radio el 
Mundo on 1070kHz and no fewer than five from 
Rio de Janeiro; Radio Mundial on 860kHz, Radio 
Jornal do Brazil on 940kHz, Radio Nacional on 
980kHz, Radio Globo on 1180kHz and Radio Eldorado 
on 1220kHz plus Radio Record in Sao Paul on 
1000kHz. 


Portuguese is spoken in Brazil, a language that 
sounds a bit different from Spanish which is used 
in Argentina and the remainder of Latin America. 
The majority of Brazilian stations are commercial, 
owned often by newspapers. Musical programmes 
include the rhythms of the samba and bossa nova 
which beat out from trumpets, guitars and marimbas 
to entertain the distant DXer! 
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D. F. RECEIVER—continued from page 1064 


circuits. Band coverage is determined by the settings 
of TC1, TC2, TC3, TC4 and the position of the oscil- 
lator coil core. 

Aerial alignment is determined by TC5, VC3 and 
the positions of L! and L2 on the rod. Correct align- 
ment of the aerial tuning is shown by maximum 
meter reading. If VC3 enables a signal to be peaked 
up, and is not fully open or fully closed, alignment 
may be regarded as correct at that frequency. How- 
ever, the settings of TC5, L1 and L2 must be approxi- 
mately correct or the trimming compensation afforded 
by VC3 may be insufficient at some frequencies. 

Band 1. With each band the low frequency end 
is reached with VC1/2 closed and the high frequency 
end with VC1/2 open. For this band, TC4 sets the HF 
limit and TC2 the LF limit. TCS is set so that VC3 
can be peaked as described and may need re-adjust- 
ment after dealing with Band 2. 

Band 2. TC3 sets the HF band limit. With a 
signal tuned in near the HF end of the band, adjust 
VC3 for best volume or meter reading. Tune in a 
signal near the LF band end and move L1 on the rod 
for best signal level, leaving VC3 untouched. Check 
that VC3 can peak signals throughout the band. 

Band 3. Oscillator coverage is independently 
adjusted by TC] and L2 which is adjusted at the LF 
end of the band. A 60pF trimmer may be wired from 
pin 2 to pin 3, for LW trimming, but is not essential. 

On all bands a small adjustment to the oscillator 
coil core setting will cause a substantial shift in 
frequency. So if this is made on any one band, the 
other two bands have to be checked again, as 
described. The actual coverage which is obtained can 
be modified quite substantially. It is not necessary 
that any particular bands are obtained by these 
adjustments, as other settings will result in no loss 
of efficiency, provided VC3 allows signals to be peaked 
uv. The ranges actually provided were: Band 1: 
1300-1500kHz; Band 2: 600-1300kHz; Band 3: 160- 
250kHz. 


In use 

To locate the position of the receiver, bearings 
have to be taken from at least two transmitters whose 
positions are known. If these are plotted on a map 
or chart, the receiver will lie roughly at the inter- 
section of the lines. A third bearing can be expected 
to give more accuracy and should confirm the first 
result. To locate the position of a transmitter, direc- 
tional bearings on its signal have to be taken from 
two known positions. When these are plotted, their 
intersection shows the transmitter location. 

Low frequency and ground wave signals will 
generally give quite accurate bearings. Ground wave 
signals are those which have not been reflected by 
ionised layers above the earth. Their useful range 
depends on power, frequency and other factors and 
may extend to fifty miles or more. Sky-waves, on the 
other hand, are those reflected down and they pro- 
vide greatly increased range, especially for higher 
frequency signals after dark but they may give con- 
fused bearings. In coastal areas wavefront bending 
may cause a deviation of 10-15° while nearby metal 
objects or structures may also modify the apparent 
direction of a signal. For ordinary reception pur- 
poses, it is only necessary to rotate the aerial for 
best reception, or minimum interference. 
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